WHAT IS CLAIMED IS : 

1 . A sensor head for use in an analyte measuring device comprising: 

a) a non-conductive body; 

b) a working electrode, a reference electrode and a counter electrode, v^herein said 
electrodes pass through said non-conductive body forming an electrochemically reactive surface 
at one location on said body and an electronic connection at another location on said body, 
further wherein said electrochemical reactive surface of said counter electrode is greater than the 
surface area of said working electrode; and 

c) a multi-region membrane affixed over said non-conductive body and covering 
said working electrode, reference electrode and counter electrode. 

2. A sensor head for use in an implantable analyte measuring device comprising: 

a) a non-conductive body; 

b) a working electrode, a reference electrode and a counter electrode, wherein said 
electrodes pass through said non-conductive body forming an electrochemically reactive surface 
at one location on said body and an electronic connection at another location on said body, 
further wherein said electrochemical reactive surface of said counter electrode is greater than the 
surface area of said working electrode; and 

c) a multi-region membrane affixed over said non-conductive body and covering 
said working electrode, reference electrode and counter electrode. 



3. A sensor head according to claim 1 wherein said multi-region membrane comprises an 
oxygen antenna domain. 
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4. A sensor head according to claim 2 wherein said multi-region membrane comprises an 
oxygen antenna domain. 



5. A sensor head according to claim 2 wherein said multi-region membrane comprises a 
first region distant from said electrochemically reactive surfaces, a second region less distant 
from said electrochemically reactive surfaces and a third region adjacent to said 
electrochemically reactive surfaces. 

6. A sensor head according to claim 5 wherein said first region comprises a cell disruptive 
domain distant from said electrochemically reactive surfaces and a cell impermeable domain less 
distant from said electrochemically reactive surfaces. 

7. A sensor head according to claim 5 wherein said second region is a glucose exclusion 
domain. 

8. A sensor head according to claim 5 wherein said third region comprises an immobilized 
enzyme domain distant from said electrochemically reactive surfaces, an interference domain 
less distant from said electrochemically reactive surfaces than said immobilized enzyme domain 
and a hydrogel domain adjacent to said electrochemically reactive surfaces. 

9. A sensor head according to claim 8 wherein said third region further comprises a 
resistance domain more distant from said electrochemically reactive surfaces than said 
immobilized enzyme domain. 
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10. A sensor head according to claim 5 wherein said first region is permeable to oxygen and 
glucose. 

11. A sensor head according to claim 5 wherein said second region is permeable to oxygen 
and interferes with glucose transport across said membrane, ftirther wherein said second region 
does not cover the working electrode. 

12. A sensor head according to claim 2 wherein said multi-region membrane comprises a 
first region distant from said electrochemically reactive surfaces and a forther region adjacent to 
said electrochemically reactive surfaces. 

13. A sensor head according to claim 12 wherein said first region comprises a cell disruptive 
domain distant from said electrochemically reactive surfaces and a cell impermeable domain less 
distant from said electrochemically reactive surfaces. 

14. A sensor head according to claim 12 wherein said further region comprises an 
immobilized enzyme domain distant from said electrochemically reactive surfaces, an 
interference domain less distant from said electrochemically reactive surfaces than said 
immobilized enzyme domain and a hydrogel domain adjacent to said electrochemically reactive 
surfaces. 
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15. A sensor head according to claim 14 wherein said further region further comprises a 
resistance domain more distant fi-om said electrochemically reactive surfaces than said 
immobilized enzyme domain. 

16, A sensor head according to claim 12 wherein said further region comprises a portion 
positioned over only said counter electrode that reduces the consumption of oxygen above said 
counter electrode. 

J 17. A sensor head according to claim 16 wherein said portion of said further region 
^ comprises silicone. 

5 18. A sensor head according to claim 14 wherein an active enzyme of the immobilized 
ij enzyme domain of said further region is positioned only over the working electrode. 

19. A sensor head according to claim 14 wherein an inactive enzyme of the immobilized 
enzyme domain of said further region is positioned only over the reference electrode and the 
counter electrode. 

20. A sensor head according to claim 14 wherein said further region is positioned only over 
said working electrode. 

21 . A sensor head according to claim 2 wherein said non-conductive body is made of ceramic 
or glass. 
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22. A sensor head according to claim 2 wherein said non-conductive body is made of plastic 
or polymer. 

23. A sensor head according to claim 2 wherein said working electrode is made of platinum. 

24. A sensor head according to claim 2 wherein said counter electrode is made of platinum or 
gold. 

25. A sensor head according to claim 2 wherein said electrochemically reactive surface of 
said counter electrode is greater than or equal to about two times the surface area of the working 
electrode and is less than or equal to about 100 times the surface area of the working electrode. 

26. A sensor head according to claim 2 wherein said electrode is greater than or equal to 
about two times the surface area of the working electrode and is less than or equal to about 50 
times the surface area of the working electrode, 

27. A sensor head according to claim 2 wherein said electrochemically reactive surface of 
said counter electrode is greater than or equal to about two times the surface area of the working 
electrode and is less than or equal to about 25 times the surface area of the working electrode. 

28. A sensor head according to claim 2 wherein said electrochemically reactive surface of 
said counter electrode is greater than or equal to about two times the surface area of the working 
electrode and is less than or equal to about 10 times the surface area of the working electrode. 
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29. An implantable device for measuring an analyte in a biological fluid comprising at least 
one sensor head according to claim 2. 

30. A method of monitoring glucose levels, comprising: 

a) providing i) a host, and ii) an implantable device according to claim 29; and 

b) implanting said device in said host. 

31. A method according to claim 30 wherein said implanting is subcutaneous. 

32. A method of measuring glucose in a biological fluid, comprising; 

a) providing i) a host, and ii) an implantable device according to claim 29, said sensor 
head being capable of accurate continuous glucose sensing; and 

b) implanting said device in said host, 

33. A method according to claim 32, wherein said implanting is subcutaneous. 



48 



